WELK | REFERENCE GUIDE

Rosemount Radar Level
Transmitter

A practical guide to rosemount radar level transmitter, covering the reader intent,
the relationship to rosemount radar level transmitter, key evaluation criteria,
common risks, and the information the intended project audience should confirm
before taking the next step.

level-measurement
Main topic: Radar Level Meters
https://www.level-meters.com/products/radar-level-meters/
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In the landscape of industrial automation, precise level measurement is critical for
process safety, inventory management, and operational efficiency. Among the
various technologies available, radar-based systems have become the industry
standard for challenging environments. The rosemount radar level transmitter
portfolio, developed by Emerson, represents a significant segment of this market,
offering solutions ranging from basic liquid level monitoring to complex solids
measurement in high-temperature reactors.

This guide provides a technical overview of radar measurement principles,
evaluates the specific capabilities of Rosemount’s transmitter series, and offers
practical engineering advice for selection and installation.

| Principles of Radar Level Measurement

Before selecting a specific instrument, it is essential to understand the physics
governing radar technology. Radar (Radio Detection and Ranging) level meters
operate by emitting electromagnetic waves toward a material surface and
measuring the reflected signal. These instruments are generally categorized into
two types: Non-contacting Radar and Guided Wave Radar (GWR).

| 1. Time of Flight (ToF) and FMCW

Most modern non-contacting Radar Level Meters utilize Frequency Modulated
Continuous Wave (FMCW) technology. Unlike older pulse-radar systems that
measure the discrete time it takes for a single pulse to return, FMCW transmitters
emit a continuous signal with a constantly changing frequency. The difference in
frequency between the emitted and received signal is directly proportional to the
distance. This method provides a higher signal-to-noise ratio, allowing for greater
accuracy in the presence of surface turbulence or vapors.
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| 2. Guided Wave Radar (GWR)

Guided Wave Radar utilizes a physical probe (cable or rod) to lead the microwave
pulse from the transmitter to the process medium. When the pulse hits a medium
with a different dielectric constant ($er$), a portion of the energy is reflected back
up the probe. Because the signal is concentrated around the probe, GWR is less
affected by foam, tank internal obstructions, or narrow nozzles compared to
non-contacting units.

| 3. The Role of the Dielectric Constant

The dielectric constant of the process medium is the most critical factor in radar
measurement. Materials with high dielectric constants (such as water, $sr = 80%)
reflect signals strongly. Hydrocarbons and oils often have low dielectric constants
($er < 2.0%), which reflect less energy and require more sensitive electronics or
guided wave configurations to ensure a reliable return signal.

Overview of Rosemount Radar Level Transmitter
Series

The Rosemount brand encompasses several models designed for specific industrial
niches. Understanding the distinctions between these models is vital for
engineering specifications.

| Rosemount 5408: Non-Contacting Radar

The 5408 series is a 2-wire FMCW transmitter designed for liquid and slurry
applications. It utilizes a high-frequency (approx. 26 GHz) sighal, which allows for
smaller antenna sizes and narrower beam angles. This model is frequently used in
chemical storage and water treatment due to its "Centric Imaging" technology,
which improves signal processing.
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| Rosemount 5300: Guided Wave Radar

The 5300 series is engineered for challenging applications involving high pressures
(up to 400 bar / 5800 psi) and extreme temperatures (up to 450°C / 842°F). It is
particularly effective in steam drums and low-dielectric hydrocarbon tanks where
non-contacting radar might struggle with signal loss.

| Rosemount 3300: Basic Guided Wave
The 3300 series serves as a versatile, cost-effective solution for standard level and

interface measurements. While it lacks the extreme temperature/pressure ratings
of the 5300, it is highly reliable for general industrial tank monitoring.

| Rosemount 5900: High-Precision Tank Gauging
For custody transfer and large-scale bulk storage, the 5900 series provides

millimeter-level accuracy. These units are often integrated into comprehensive
tank gauging systems to monitor inventory with high fiscal precision.

| Selection Criteria: Choosing the Right Model

Selecting the appropriate transmitter requires a detailed analysis of the process
conditions. The following table outlines the primary considerations for choosing
between non-contacting and guided wave technologies.
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Non-Contacting Radar Guided Wave Radar (e.g.,
(e.g., 5408) 5300)

Installation Top-mounted, no contact Requires probe immersion
with media

Maintenance Extremely low (no Minimal, but probe may need
moving/wetted parts) cleaning

Internal Obstructions Requires clear line of sight Can operate near

walls/obstructions

Foam Handling Can be limited by heavy, Generally superior in
dense foam foaming liquids
Dielectric Limits Best for $er > 1.4% Can measure $&r$ as low as
1.2
Max Range Up to 40m (131 ft) Up to 50m (164 ft) with cable
probes

| Key Evaluation Questions:

1. Is the medium corrosive? Non-contacting radar is often preferred to avoid
material compatibility issues with probes.

2. Is there heavy turbulence or boiling? Guided wave radar provides a more stable
signal in agitated tanks.

3. What is the nozzle height? Long nozzles can cause interference for
non-contacting radar if the beam angle is too wide.

| Installation and Engineering Considerations

Correct installation is paramount to the performance of any rosemount radar level
transmitter. Even the most advanced electronics cannot compensate for a poorly
positioned sensor.
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| 1. Nozzle Geometry

For non-contacting units, the antenna should ideally extend slightly below the
nozzle to prevent "ringing" or signal interference from the nozzle walls. If the
nozzle is narrow and long, a GWR probe or a lens antenna with a narrow beam
angle should be used.

| 2. The Upper Dead Zone

Every radar transmitter has an "Upper Blocking Distance" or dead zone. This is the
area near the top of the probe or antenna where measurement is not possible or
accurate. Engineers must ensure that the maximum expected fill level does not
enter this zone to avoid "lost signal" alarms.

| 3. Avoiding Obstructions

Radar beams spread as they travel. The "beam diameter" increases with distance.
Obstructions such as agitator blades, heating coils, or ladders must stay outside
the radar's beam cone. For a 26 GHz transmitter with a 3-inch (75mm) antenna,
the beam angle is typically around 10 degrees.

| 4. Orientation
The transmitter should be mounted such that the antenna is perpendicular to the
product surface. In solids applications, where the material forms a cone (angle of

repose), a swiveling flange may be required to aim the radar at the most
representative point of the surface.

| Limitations and Mitigation Strategies

While radar is a robust technology, it is not universal. Understanding its limitations
prevents costly measurement failures.
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Extremely Low Dielectric Materials: Liquefied gases or pure hydrocarbons with $er
< 1.4% may not reflect enough energy for non-contacting radar. In these cases, a
GWR with a coaxial probe is recommended, as it concentrates the electromagnetic
field within the tube.

Heavy Dust and Coating: In solids applications, heavy dust can attenuate the
signal. High-frequency FMCW radars with air-purge connections are used to keep
the antenna lens clean.

Vacuum Conditions: Radar waves do not require a medium to travel (unlike
ultrasonic waves), making them ideal for vacuums. However, the mechanical seals
of the transmitter must be rated for vacuum service to prevent air ingress or
sensor damage.

Interface Measurement: Measuring the level of two liquids (e.g., oil over water) is
possible with GWR, provided the upper liquid is non-conductive and has a lower
dielectric constant than the lower liquid.

| Frequently Asked Questions (FAQ)

Q: Can a Rosemount radar level transmitter measure solids and liquids
interchangeably?

A: While some models like the 5408 are versatile, solids measurement typically
requires specific firmware settings and sometimes different antenna types (like
parabolic or process seal antennas) to handle the uneven surfaces and dust
associated with powders and grains.

Q: How does temperature affect radar accuracy?

A: Unlike ultrasonic sensors, radar is largely unaffected by changes in gas
temperature, pressure, or vapor composition because the speed of light is
constant. However, extreme temperatures can cause mechanical expansion of the
tank or probe, which may require a small calibration offset.

Q: What is the difference between 6 GHz and 26 GHz radar?
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A: Lower frequency (6 GHz) radar is more tolerant of steam, condensation, and
foam but requires larger antennas. Higher frequency (26 GHz) radar allows for
smaller antennas and narrower beams, making it easier to install in tanks with
internal obstructions.

Q: Is calibration required frequently?

A: Radar transmitters are generally "fit and forget" devices. Since there are no
moving parts to wear out, they do not require routine re-calibration. However, a
periodic "verification" (comparing the reading to a manual dip) is recommended for
ISO compliance and safety audits.

| Conclusion

The implementation of a rosemount radar level transmitter offers a high degree of
reliability for modern process industries. By understanding the nuances of FMCW
and GWR technologies, and adhering to strict installation guidelines regarding
nozzle geometry and dielectric properties, engineers can ensure long-term
accuracy. For those exploring a broader range of industrial solutions, comparing
these units with other high-performance Radar Level Meters ensures that the
selected instrument meets both the technical requirements and the budgetary
constraints of the project.

Welk Reference Guide 8



